Introduction
Many kinds of polymer solutions are often treated as non-Newtonian viscoelastic fluids, and the mass transfer around a solid body in such fluids is an important subject for the chemical industry and also for research. However, there are only a few studies5)6) on the effects of the elastic property on mass transfer.
In this study, a polyacrylamide aqueous solution was used as an example of non-Newtonian viscoelastic fluids, and the forced-convective mass transfer around a sphere and a cylinder in uniform cross-flow was the subject for reasearch. The first objective was to measure the local mass transfer rate at many points on the bodies by using a diffusion-controlled electrochemical reaction and to compare the flow configuration around the bodies with that in other nonelastic fluids on the basis of the relationship between the velocity gradient and the diffusion-controlled mass transfer rate. The second main objective was to obtain the Sherwood number based on the total mass transfer rate by using the above experimental results and to investigate experimentally its dependence on the elastic property.
Experimental
The sphere and cylinder used were made ofacrylate resin and their diameters were 19mm and 20mm respectively. A circular platinum electrode with a diameter of 0.2mm was set on the solid surface in order to make an electrochemical reaction at a local point. The test body was fixed in a steady flow in a rotating circular channel,1} of which the outside and inside diameters were altered to 1000mm and 700mm.The local mass transfer rate was measured by changing the angle 0 between the stagnation point and the electrode. The diameter of the supporting rod was determined so as to have little effect on the measuredvalue of the mass transfer rate after making experiments by changing the diameter.
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The test fluids were aqueous solutions of polyacrylamide (PAA) with concentrations of 1.0 and 1.5 wt%, each of which contained two electrolytes, K3Fe(CN)6
and K4Fe(CN)6, each 3.0x 10~3 mol/liter. To measure the diffusion rate of ferricyanide ions to the cathode corresponding to the point electrode on the test body was the object of this study. These test fluids can be regarded as pseudoplastic fluids and their flow curves are approximated by power-law expressions. Each value of the consistency index K and the flowbehavior index n of the power-law fluid used is shown in Table 1 . The modulus of shear elasticity G, measured by a Schwedoff rheometer, is used as an index of the elastic property and its values are shown in Table  1 .
Moreover, for comparison, the same experimental investigation was carried out by using an aqueous solution of sodium carboxymethylcellulose (CMC) with a concentration of 2.0wt%, which has the pseudoplastic property but very little elastic property. Here, both the PAAand CMCwere ionized in aqueous solutions and increased sufficiently the electric conductivity of the test fluids as a kind of supporting electrolyte.
Experimental Results and Discussion
When the Peclet number Pe and the Schmidt number Sc take large enough values as in the present study, the relationship between the diffusioncontrolled electric current Id and the velocity gradient k on the point electrode is expressed as follows4):
where A is a constant depending on the electrode size, the electrolyte concentration and the diffusion coefficient. The value of A can be experimentally plies a difference in the flow configuration around the test body, and is expected to depend on the elastic property of the test fluid. Here, the increase of velocity in the back side of the test body, which is related to the increase of the velocity gradient k, is considered5) to be the main cause of the above,results, and such flow configurations are observed in visual experiments. The effect of the elastic property shows itself more strongly with the decrease of value of a dimensionless quantity Ne (=pU2/G) through all present experimental results including those in Fig. 1 . This quantity is considered to have a meaning like the ratio of inertial force to elastic force dimensionally.
And it is expected that Ne is closely related also to the forced-convective mass transfer rate around the whole surface of the test bodies. (Jo J where tc* is the dimensionless velocity gradient (=Kd/2U). In this study, it is assumed that Eqs. (2) and (3) can be used to calculate the overall mass transfer rate because the effect of flow separation in the back region is considered to be small under the present experimental conditions. This assumption is based on two results: that the generation of flow separation was not clear by visual experiments and that the fluctuations of electric signals detected in the back region were small. As a result, the value of Sh will be calculated from the value of Id by using Eqs. (1), (2) and (3) within the limit of the present experimental conditions. Considering that k is expected to be proportional to Re1 Pei/3ReW(n+i) (= sh/Sc1/3Repn+2)/3in+1\ Sc=Pe/Rep) will take a constant value from Eqs. (2) and (3). As shown in Fig. 3 , this expectation is true for the CMC test fluid, but the PAA test fluid shows a different tendency. Figure 3 is for the sphere, but these characteristics are the same for the cylinder. In addition, the above-mentioned investigation was tried also for a Newtonian fluid (water, n = 1), with the result that Sh/ Sc1/3Re1/2 takes a constant value as before. Needless to say, the /£ distributions for water show a remarkable difference from those for PAA solutions. In this study, Ne was applied to investigate the forced-convective mass transfer in the elastic fluid in addition to Rep and Pe (or Sc). Good correlations between Sh/Sc1/3Repn+2mn+1) and Ne were obtained for both the sphere and the cylinder, as shown in Fig.  4 . Their relations can be expressed by the following experimental equations: Sh= L5Re^+2)/3in+1)Sc1/3N;0A5 
